Aims. We investigated in detail nine sources in the direction of the young σ Orionis cluster, which is considered a unique site for studying stellar and substellar formation. The nine sources were selected because of some peculiar properties, such as extremely red infrared colours or too strong Hα emission for their blue optical colours. Methods. We took high-quality, low-resolution spectroscopy (R ∼ 500) of the nine targets with ALFOSC at the Nordic Optical Telescope. We also re-analyzed [24]-band photometry from MIPS/Spitzer and compiled the best photometry available at the ViJHK s passbands and the four IRAC/Spitzer channels for constructing accurate spectral energy distributions covering from 0.55 to 24 µm. Results. The nine targets were classified into: one Herbig Ae/Be star with a scatterer edge-on disc, two G-type stars, one X-ray flaring, early-M, young star with chromospheric Hα emission, one very low-mass, accreting, young spectroscopic binary, two young objects at the brown dwarf boundary with the characteristics of classical T Tauri stars, and two emission-line galaxies, one undergoing star formation, and another one whose spectral energy distribution is dominated by an active galactic nucleus. Besides, we discover three infrared sources associated to overdensities in a cold cloud in the cluster centre. Conclusions. Low-resolution spectroscopy and spectral energy distributions are a vital tool for measuring the physical properties and the evolution of young stars and candidates in the σ Orionis cluster.
Introduction
The σ Orionis cluster is one of the very few star-forming regions within 1 kpc with massive stars (B2 and earlier -Zinnecker & Yorke 2007) . In particular, the Trapezium-like system σ Ori, that gives the name to the cluster, contains five known stars with masses above ∼7 M ⊙ (A, B, D, E, and the recently confirmed F component -Caballero 2007a and references therein; D. M. Peterson et al., in prep.) . The nearby Horsehead Nebula, which mane is illuminated by the Trapezium-like system, acts as a retaining wall to the east, while approximately 80 % of the cluster members are contained in a circular pool of only 20 arcmin radius, where the extinction is very low (Lee 1968; Béjar et al. 2004; Caballero 2008a ). Besides, although there are still uncertainties on its actual heliocentric distance (d ∼ 350-440 pcCaballero 2008b; Mayne & Naylor 2008; Sherry et al. 2008) , σ Orionis has been classified as the closest massive-star forming region (Zinnecker & Yorke 2007) . Furthermore, with ∼3 Ma (Zapatero Osorio et al. 2002a; Oliveira et al. 2006; Caballero 2008b) , the cluster has an age intermediate between those of extremely young, highly embedded (∼1 Ma: Orion Nebula Cluster, NGC 2024) and relatively cleared, still very young clusters (∼5-10 Ma: λ Orionis, NGC 2023) at similar heliocentric distances (d ∼ 400 pc).
The low absorption, relative closeness, and youth make σ Orionis to be one of the most fruitful hunting grounds for Send offprint requests to: José A. Caballero, investigador Juan de la Cierva at the UCM (e-mail: caballero@astrax.fis.ucm.es). substellar objects (Béjar et al. 1999 Scholz & Eislöffel 2004; Kenyon et al. 2005) . Notably, the cluster accounts for more than a half of all known confirmed isolated planetary-mass objects in the literature (Zapatero Osorio et al. 2000 , 2002b , 2002c Barrado y Navascués et al. 2001; Martín et al. 2001a; González-García et al. 2006; Caballero et al. 2007; Scholz & Jayawardhana 2008; Luhman et al. 2008) . The reader can find in Caballero (2008c) additional cluster data and useful references for going deeply into all subjects that have been investigated in σ Orionis (from X-ray emission, through Herbig-Haro objects, to brown dwarfs with discs).
For a deeper understanding of the processes that take place in the cluster, Caballero (2008c) tabulated, in his Mayrit catalogue, 241 σ Orionis stars and brown dwarfs with known feaures of youth (e.g. OB spectral types, Li i λ6707.8 Å in absorption, abnormal strength of other alkali lines because of low surface gravity, Hα λ6562.8 Å in strong emission due to accretion, infrared flux excess due to surrounding disc), 97 candidate cluster members, and 115 back-and foreground sources. Of the 338 cluster members and member candidates, 54 are fainter than the stellar/substellar boundary at J ≈ 14.5 mag for null extinction . The Mayrit catalogue is to date the most comprehensive database of σ Orionis members, and is being used as an input to investigate the cluster spatial distribution, the frequency of discs at different mass intervals, the X-ray emission, the occurrence of wide binaries, or the initial mass function from about 18 M ⊙ to a few Jupiter masses (Caballero 2008b systematic error in the catalogue (e.g. incompleteness, contamination) may have a pernicious influence on the previous results. It is therefore necessary to confirm or discard membership in the σ Orionis cluster of many Mayrit sources that lack spectroscopy. Some of these disputable sources have been spectroscopically followed-up in the very recent works by Maxted et al. (2008) , Gatti et al. (2008) , and Sacco et al. (2008) . However, there still remain dozens cluster members and member candidates without spectroscopy.
Observations and analysis

The target sample
Here we show low-resolution spectroscopy and spectral energy distributions (from 0.55 to 24 µm) of nine selected sources towards the σ Orionis cluster. We selected the nine targets based on a variety of properties derived from existing catalogues (peculiar Hα emission, possible extended point spread function, abnormally red infrared colours, X-ray flares). The earliest and latest expected spectral types were B to late M, covering a magnitude interval of ∆V ≈ 9 mag (which represents a factor ∼4000 in flux, or a factor ∼30 in mass). We provide in Table 1 the names, coordinates, and references of the nine targets. Falsecolour composite images centred on each target, with different wavelength combinations, can be provided upon request to the authors.
Low-resolution optical spectroscopy with ALFOSC
We used the Andalucía Faint Object Spectrograph and Camera (ALFOSC) at the 2.56 m Nordic Optical Telescope (NOT) in the Spanish Observatorio del Roque de Los Muchachos during five nights in Oct 2006. The ALFOSC detector was the CCD#8, a nimo back illuminated E2V 2k×2k 42-40 with a plate scale of 0.19 arcsec/pixel (2×2 binning). With the grism #5 and the 1.0 arcsec-size slit, we got a dispersion of 3.1 Å/pixel and a resolution of 14.2 Å at 7000 Å (R ≡ λ/∆λ = 494).
The total wavelength coverage was 5350-9910 Å. The central wavelength (7630 Å) was red-shifted with respect to the effective blaze wavelength (6500 Å) to maximise the use of the reddest part of the optical spectrum, where late M stars (our faintest objects) emit most of their energy. With the grism #5, the second order (corresponding to bandpasses B and V) is noticeable at the 20 % level only at wavelengths λ > 9700 Å (no blocking filter was therefore used). Unfortunately, the peak-topeak fringe levels start at 6700 Å and increase in intensity redwards (8 % at 7500 Å, 18 % at 8000 Å, >30 % at >9000 Å). The fringing, together with the low number of counts of flux standard stars at the extremes of the total wavelength coverage due to the lower quantum efficiency of the detector, made the final useful wavelength coverage to shrink to 5500-9300 Å.
The weather during our run was in general fair, with high thin cirruses only on the last night. The seeing ranged in the interval ∼0.7-1.0 arcsec, which justified our slit size choice. Wind speed was low and humidity maintained roughly stable within each night (with maximum variations of 15 %). The dates of observation and the exposure times of the nine (combined) spectra are provided in Table 1 . Total exposure times ranged from only 30 s for the brightest target to 1 h 20 min for the faintest cluster member. Bias images for posterior calibration were taken at sunsets, while flats and arcs were obtained just before and after each scientific spectrum. The spectra of the five faintest targets are actually the combination of two to four individual spectra, sometimes taken on different nights (e.g. the final spectrum of Mayrit 264077 is the combination of two 900 s-long spectra taken on 2006 Oct 11 and 12). We also got the spectra of GJ 3517 (M9V) during nighttime. It was used as a flux, spectral type, and radial velocity standard/comparison star.
Reduction of the raw images (bias subtraction and flatfielding), spectrum extraction, flux calibration, and combination of the spectra (in this order), was carried out using standard procedures within the IRAF environment (daophot.onedspec). We applied a tiny Doppler shift of 2 Å to the spectra taken during the first two nights due to a systematic error in the calibration. Since the resolution power was 14.2 Å (measured from the arcs and sky lines), this shift had no implications on further analysis steps. Before combination, we checked that there were no significant differences between individual spectra (e.g. no appreciable variation of the Hα emission).
The nine final (combined) spectra are shown in Figs. 2 and 3. Note the strong telluric absorption features, especially the O 2 A and B bands at 6850-6960 and 7550-7710 Å and another patent water vapour absorption feature at λ = 7150-7340 Å (there is other strong feature at >9360 Å, not visible with our display). We collected optical, red optical, near-infrared, and mid-infrared magnitudes from the literature for the nine sources. The i and JHK s magnitudes were homogeneously retrieved from the Deep Near Infrared Survey of the Southern Sky (DENIS; Epchtein et al. 1997 ) and the Two Micron All Sky Survey (2MASS; Skrutskie et al. 2006) . The magnitudes in the four channels of the Infrared Array Camera (IRAC; 3.8-8.0 µm) on the Spitzer Space Telescope were taken either from Caballero et al. (2008) or from Hernández et al. (2007) , depending on availability. Finally, we compiled the most accurate available visual magnitudes for each target from a heterogeneous collection of sources. We give in Table 2 all the necessary information, including the magnitudes and their origin. covering the whole σ Orionis cluster (P.I.: G. Rieke, programme: Evolution and Lifetimes of Protoplanetary Disks). First, we looked for sources suitable for studying their observed [24]-band flux. As can be seen in Caballero et al. (2008) and Hernández et al. (2007) , intracluster clouds (some of them associated to the Horsehead Nebula), hardly visible in the optical and in the near-infrared, are apparent at wavelengths redwards of ∼8 µm (see Sect. A). To avoid contamination by spurious detections, we imposed a relatively high threshold for the source finding at 10 σ over the noise background. Next, we performed standard aperture and point-spread-function (PSF) photometry on the mosaic with the IRAF package digiphot, using an aperture radius of 13 arcsec and a background annulus from 39 to 48 arcsec (which leaded to an aperture correction of 1.175 according to the Spitzer Science Centre 1 ). We used F ν0 = 7.17±0.11 Jy and λ 0 = 23.675 µm for transforming PSF fluxes into apparent magnitudes. In the previous-to-the-last column in Table 2 , we give the measured [24] magnitudes and their errors, computed from the quadratic sum of the error in the PSF photometry and the errors in the aperture correction and the absolute calibration (∼7 %; Engelbracht et al. 2007 ). The 10 σ thresh-1 http://ssc.spitzer.caltech.edu/mips/apercorr/.
old made the completeness limit of our [24]-band survey to be ∼9.2 mag.
Only the magnitudes for five of our nine main targets were obtained. Besides, the tabulated magnitude for one of them (Mayrit 102101AB) actually corresponds to a bright knot in a cloud in the north-east vicinity of σ Ori, spatially-coincident with our star (see again Sect. A). The other four stars without MIPS measurement have, therefore, magnitudes [24] 9.2 mag.
Using the magnitudes in Table 2 and the zero-point values for conversion between magnitudes and flux densities compiled in the NASA/IPAC/MSC Star and Exoplanet Database 2 , we constructed the spectral energy distributions shown in Fig. 4 .
Results and discussion
We have classified our nine targets into three categories, depending on their astrophysical nature. The classes are early-type and solar-like stars (3), late-type young stars and brown dwarfs (4), and emission-line galaxies at intermediate redshifts (2). In the last columns of Table 1 , we list the spectral types, equivalent widths of Hα, and cluster membership measured by us of the seven young object candidates. Actually, we measured the pseudo-equivalent width (pEW) of the lines with respect to the pseudo-continuum of the four M-type stars and brown dwarfs. This definition extends to other lines different from the Balmer series (e.g. Li i). Hereafter, we use the term equivalent width (EW) for simplicity. The error in the EWs comes from the uncertainty in the determination of the (pseudo-)continuum.
The seven young object candidates and the two galaxies are discussed in detail in the following sections.
3.1. Early-type and solar-like stars 3.1.1. Mayrit 459340
Mayrit 459340 (StHA 50) was a new Hα emission star found above 10 deg galactic latitude in Stephenson (1986) , who investigated a large number of red-sensitive objective prism plates. Soon afterwards, Downes & Keyes (1988) classified Mayrit 459340 as a Be star from a spectrum taken with an image tube scanner. It went unnoticed until Caballero (2007a) listed it as one of the (30) brightest stars of the σ Orionis cluster (Mayrit 459340, with M 1.4 M ⊙ , is also one the most massive cluster stars). According to him, Mayrit 459340 deviates at the level of 3 σ to the blue of the spectro-photometric cluster sequence in a V vs. B − V colour-magnitude diagram from Tycho-2 magnitudes. Although its early (Be) spectral type matches, within uncertainties, its blue colours in the optical (B T − V T = -0.06±0.11 mag), Mayrit 459340 is ∆B T = 1.96±0.06 mag fainter than the faintest B-type star in σ Orionis (HD 294275 [Mayrit 1227243, B9V]; Caballero 2007a). Its V T magnitude better matches that of an early-or mid-F spectral-type star in the cluster, or a late-B spectral-type star at an unlikely heliocentric distance thrice larger than to σ Orionis. The first hypothesis would easily explain its Hα emission, while the second hypothesis would locate Mayrit 459340 at about 300 pc below the Galactic plane (the Galactic vertical scale height of OBA-type stars is only about 100 pc; e.g. Bahcall & Soneira 1980) . Likewise, Caballero (2007a) also reported that Mayrit 459340 has a disc based on 3.6-8.0 µm IRAC/Spitzer photometry from Caballero et al. (2008) . Our MIPS/Spitzer Downes & Keyes (1988) . For the classification, we investigated the depth of the blended doublets He i D 3 λλ5875.6,5876.0 Å and Na i λλ5890.0,5895.6 Å and of the line Ca i λ5857.5 Å and compared the slope of the continuum of its spectrum with those of early-type standard stars from Valdes et al. (2004) . The strong Hα emission seems to persist in time, since 1978 -1984 (Stephenson 1986 ), through 1986 -1987 (Downes & Keyes 1988 , to the present (this work). Besides, the absorption feature of the diffuse interstellar band at about 6280 Å, typical in early-type stars in young clusters, is quite clear. To our knowledge, there is only one scenario that simultaneously explain the A spectral type, the Hα emission, the abnormal blue colour for its magnitude (or, alternatively, its abnormal faintness for its colour), and the flux excess at 8-24 µm: the blueing effect in a Herbig Ae/Be (HAeBe) star with a scatterer edge-on disc (Thé et al. 1994 and references therein).
There are grounds to consider Mayrit 459340 a (long-scale) photometric variable, which is another characteristic typical of HAeBe stars. From data of the All Sky Automated Survey (ASAS-3; Pojmański 2002), we measured V = 11.312 mag, σ V = 0.045 mag, and δV = 0.032 mag (N = 248), consistent with the Tycho-2 V T measurement and with Mayrit 459340 lacking large-amplitude photometric variations (∆V ≫ 0.045 mag) during years 2000 to 2005. There is not evidence of photometric variability in the USNO-B1.0 catalogue, either (Monet et al. 2003) . However, from the spectral energy distribution, the DENIS i magnitude, measured in 1996 Feb, seems to be ∼0.6-0.7 magnitudes brighter than expected. The value i = 11.00 ± 0.04 mag is still far away from the i ∼ 10.0 mag threshold below which brighter DENIS stars in σ Orionis are affected by saturation and non-linear effects (Caballero 2008c) . From the ratio between our flux-calibrated spectra, we also estimated that during the observations (2006 Oct), Mayrit 459340 was ∼0.9 mag brighter at 6200-6300 Å than the solar-like, young star candidate Mayrit 968292. However, from the compiled magnitudes in Table 2 , Mayrit 459340 is only brighter than Mayrit 968292 at λ 8 µm (where the flux excess by the disc gets more important). Furthermore, the tabulated V T magnitudes are contemporaries (early 1990s), and Mayrit 459340 was 0.17±0.12 mag fainter than Mayrit 968292 at the corresponding effective wavelength of 5320 Å. This apparent brightening at recent epochs, if accompanied by a suitable colour change, would make Mayrit 459340 to lie on the right spectro-photometric sequence of σ Orionis. Recalling the scatterer edge-on disc scenario of Thé et al. (1994) , "the variations in brightness and in colour [of a HAeBe star] are caused by a dust cloud in a Keplerian orbit revolving in the outer part of a star's circumstellar disc". Most of the time, the disc of Mayrit 459340 is oriented almost edge on with respect to the observer, and the star is well obscured by the dust cloud. It is at this stage when the dimming is maximum, and scattered blue light is more easily detected. It is expected that when the dust cloud passes away from the front of the HAeBe star, it gets brighter and redder. This effect has been clearly detected in the A3e-type, variable star (with rapid variations) UX Ori (Bibo & Thé 1991) . Mayrit 459340 is about 2.6 mag fainter than UX Ori, which probably had made it to get unnoticed until now. High-resolution spectroscopy would enable better constraints on membership through measurments of radial velocity.
Mayrit 968292 and Mayrit 1064167
On the one hand, the Tycho-2 star Mayrit 968292 (GSC 04771-00962) was the brightest (in the optical) σ Orionis member candidate in the Mayrit catalogue without spectroscopy (Caballero 2008c ). This was a per se reason for first obtaining an optical spectrum with ALFOSC. With V ≈ 11.1 mag, it was necessary to exposure only during 1 min. Besides, Mayrit 968292 is the brightest component of a visual binary with a relatively small angular separation (ρ ≈ 9.8 arcmin, θ ≈ 97 deg, ∆J = 0.72 ± 0.03 mag). The secondary, Mayrit 958292, displayed an apparent lithium absorption feature in a spectrum taken by , which confirmed the star to be a very young member of the Ori OB1b association. If both stars formed a physical pair, then it would be one of the very few wide binaries (r ≈ 3800 AU) detected so far in the σ Orionis cluster (several wide binary candidates were listed in Caballero [2007b] ). See also Caballero (2007a) for a consideration on the possible X-ray emission of Mayrit 968292.
On the other hand, Mayrit 1064167 (2MASS J05390088-0253164) was an anonymous star whose position in the i vs. i − K s diagram made it to fall in the side of the candidate foreand background stars, but still very close to the sequence of the cluster (see fig. 4 in Caballero 2008c). It is the brightest one in a trio of stars separated by 20-40 arcsec. One of the other two components of the asterism has also optical colours and magnitudes typical of solar-like cluster members (e.g. Sherry et al. 2004 ). However, found no trace of lithium in a high signal-to-noise, mid-resolution spectrum of the target. The remaining star in the trio is a foreground late-type dwarf or giant based on a relatively large proper motion and quite red optical/near-infrared colours for its magnitude (J − K s = 1.30 ± 0.04 mag; Caballero 2008c). Far for extrapolating the non-membership also to Mayrit 1064167, we found three Xray events tabulated by the Second ROSAT Position-Sensitive Proportional Counter (PSPC) Catalogue, 2RXP (ROSAT 2000) , and the White-Giommi-Angelini version of the ROSAT PSPC Catalogue, WGACAT (White et al. 2000) , at 10-30 arcsec to the star. Although the X-ray events could also be associated to a background extragalactic source, we decided to test photometric selection criteria for cluster members in the literature (in particular: Sherry et al. 2004; Caballero 2008c ) with the possible X-ray emitter Mayrit 1064167.
At a first glance at the ALFOSC spectra and the spectral energy distributions of Mayrit 968292 and Mayrit 1064167, the two stars seemed to be G-type stars with no indication of accretion or infrared flux excess. We could only impose lower limits to the [24]-band magnitudes. A careful comparison of the blended Na i D 1 D 2 doublets and Hα lines indicated that Mayrit 968292 is cooler than Mayrit 1064167 (the absorption of the Na i doublets and the Hα line increases and decreases, respectively, towards later spectral types). By comparison with several spectraltype standard stars taken from Jacoby et al. (1984) , Montes et al. (1997) , and Valdes et al. (2004) , we classified Mayrit 968292 as G8-K0V and Mayrit 1064167 as G2-G5V. We obtained a similar classification using the lines ratio Hα/Fe i λ6495.0 Å (Danks & Dennefeld 1994) . Other lines typical of solar-like stars that we observed in the spectra of Mayrit 968292 and Mayrit 1064167 were the calcium features Ca i λ6163.8 Å and, especially, the infrared triplet Ca ii λλλ8498.0,8542.1,8662.1Å (partially embedded in the fringing region). Unfortunately, our spectra have not enough spectral resolution to clearly detect any other spectroscopic feature of youth (especially lithium).
Although Mayrit 1064167 has an earlier spectral type than Mayrit 968292, the first star is about 1.2 mag fainter than the second one at all passbands. Since such a large reversal of brightness is improbable, we consider that at least one of the two stars is actually a contaminant. The interloper is probably Mayrit 1064167, because Mayrit 968292 follows the cluster sequence and Mayrit 1064167 does not (it has roughly the same magnitudes of mid-K-type young stars in σ Orionis). Albeit Mayrit 968292 remains as a good solar-like cluster member candidate, it is necessary to obtain higher-resolution spectroscopy to confirm its membership. If its youth is verified, its membership in the Mayrit 968292-958292 binary will even so remain unknown for a longer time: because of of the location of σ Orionis in the solar antapex, its cluster members have very low proper motions (µ < 10 mas a −1 ; Caballero 2007a)
Late-type young stars and brown dwarfs
We mostly used the PC3 index (Martín, Rebolo & Zapatero Osorio 1996; Martín et al. 1999) for the spectral type classification of the four M-type objects, although we also took into account the information provided by the I1, I2, and I3 indices (indicators of the strength of several CaH and TiO absorption bands; Martín & Kun 1996) and some indices associated to metallic hydrides and oxides (CrH, FeH, H 2 O, TiO, and VO). We also compared the indices values with those of spectral standards in the literature and of GJ 3517, observed with the same instrumental configuration.
Mayrit 797272
Mayrit 797272 ([W96] rJ053751-0235) is a moderate X-ray emitter, early-M star in σ Orionis. It was first discovered by Wolk (1996) , who classified it as a ROSAT M0 star with lithium in absorption (EW(Li i) = +0.32 Å) and Hα in faint chromospheric emission (EW(Hα) = -6.4 Å). A decade later, Franciosini et al. (2006) measured its X-ray count rate with XMM-Newton and estimated an M2 spectral type from the R − I, V − I, and I − J colours using the relations by Kenyon & Hartmann (1995) and Leggett et al. (2001) . Almost simultaneously, Caballero (2006) We have derived the most probable spectral type of Mayrit 797272 in the range M1-3V from the ALFOSC spectrum shown in Fig. 2 . Our determination is consistent with previous analyses. The Hα line in our spectrum of Mayrit 797272 is sharp and with an equivalent width similar to that one measured by Wolk (1996) . The broad emission detected by was possibly due to the low signal-to-noise ratio and background contamination by a nearby fibre (he used a multifibre spectrograph). The chromospheric Hα emission and the absence of flux excess at λ 8 µm suggest that Mayrit 797272 lacks a disc, which would make the star to rotate slower. The X-ray variability is easier to explain for a very young, fast-rotating, disc-free, almost completely-convective object like Mayrit 797272 (Güdel et al. 1995; Feigelson et al. 2002; Stelzer et al. 2004; Robrade & Schmitt 2005) .
Mayrit 102101AB
Mayrit 102101AB ([W96] rJ053851-0236) was, like Mayrit 797272, first detected as a ROSAT X-ray source by Wolk (1996) . He derived a K5 spectral type and measured EW(Hα) ≈ -86 Å in a faint spectrum where he did not detect the Li i line. The star has later been detected with XMM-Newton and Chandra by Franciosini et al. (2006) , Caballero (2007b) , and Skinner et al. (2008) . Using IRAC and MIPS/Spitzer data, Hernández et al. (2007) claimed that Mayrit 102101AB harbours an "evolved disc" (i.e. the star exhibits smaller IRAC excesses than optically thick disc systems). Remarkably, Mayrit 102101AB is one of the very few low-mass, spectroscopic binaries (SB2) in the σ Orionis cluster whose orbital parameters have been derived yet (P = 8.72±0.02 d; Sacco et al. 2008 -they also derived a later spectral type, K9.5, and found lithium in both spectra).
Our observations confirm and contradict some of the observables above. First, using the same technique as for Mayrit 797272, we derived an M3±1 spectral type for Mayrit 102101AB, which matches better the spectrophotometric cluster sequence than previous determinations. The Hα emission in our ALFOSC spectrum (EW(Hα) = -32±2 Å) is not so strong as measured by Wolk (1996) , although still satisfying the accreting empirical criterion of Barrado y Navascués & Martín (2003 -the White & Basri [2003 's criterion cannot be applied because of our poor wavelength resolution). The strong (variable?) Hα emission might be originated by material interchange between the two binary components or accretion from a disc. As already noticed by Hernández et al. (2007) , the IRAC [3.8] − [8.0] colour of Mayrit 102101AB is only of 0.27±0.05 mag. Furthermore, the apparent flux excess at the MIPS [24] passband is due to an overdensity in a large intracluster dust cloud, and not to the star itself (Sect. A). This overdensity may also be responsible of the slight excess at [8.0] . The close separation between Mayrit 102101A and B, of (a 1 +a 2 ) sin i = 11.6±0.3 R ⊙ (i.e. a few objects radii 3 ; Sacco et al. 2008) , prevents the formation of inner disc(s) surrounding one (or both) components. From our point of view, the origin of the X-ray and Hα emissions is better explained by the mutual interaction of the two binary components rather than by the presence of an "evolved disc". In any case, we do not completely discard the presence of a cool, circun-binary disc at several tens solar radii.
Mayrit 264077
Mayrit 264077 (S Ori J053902.1-023501) is an object at the stellar/substellar boundary in σ Orionis, with a most probable mass of 0.061 M ⊙ (Caballero et al. 2004 . It had, by far, the reddest near-infrared colours among the objects in the Caballero et al. (2007) The spectral energy distribution in Fig. 4 complements that one shown in Caballero et al. (2007) . The presence of a circumstellar disc is obvious only from photometric data; the ALFOSC spectrum powerfully reinforces the disc existence. We determined an M3±1 spectral type for Mayrit 264077, identical to that of Mayrit 102101AB. However, the Hα emission was stronger: EW(Hα) = -72±4 Å. Besides, we also found [O i] It is worthy of notice that the I-band light curve of Mayrit 264077 displayed short-, mid-, and long-scale variations in the original data of Caballero et al. (2004) . Since it was one of the brightest targets in their sample and its photometry was, therefore, close to the non-linear limit of the detector, Mayrit 264077 was conservatively discarded from the detailed analysis. However, coming back to the original light curve, it is quite possible that those variations were intrinsic to the object and not due to seeing variations and non-linear effects. As shown by , T Tauri-analog brown dwarfs in σ Orionis with strong Hα emission, forbidden lines, and nearinfrared flux excess also display large amplitude photometric variations at all considered time scales.
Mayrit 264077 might actually be a very low-mass T Tauri star with a large extinction bluewards of ∼1.5 µm accompanied by a flux excess redwards of it (i.e. the central object is a star brighter than J = 14.44±0.04 mag, and not a brown dwarf).
Mayrit 358154
Mayrit 358154 (S Ori J053855.4-024121) was another class II, brown dwarf candidate without spectroscopy in the works by Caballero et al. (2007) and Hernández et al. (2007) . It went unnoticed during the optical/near-infrared survey in Caballero et al. (2004) because it fell in the glare of the 3.8 mag-V multiple star σ Ori. Since Mayrit 358154 is 1.2 mag fainter than Mayrit 264077, we expect the first object to be a bona fide brown dwarf, even accounting for a possible edge-on disc. To date, there is only one σ Orionis star fainter than J ∼ 14.5 mag, and it is the source of a well, long-time known Herbig-Haro object (HH 446 [Mayrit 633105] - Reipurth et al. 1998; Andrews et al. 2004 ). However, Mayrit 358154 is even fainter in J than the Herbig-Haro star. Besides, Mayrit 358154 is at 8.8 arcsec to the north of a brighter photometric cluster member candidate from Sherry et al. (2004) . The hypothetical primary was not, however, in the comprehensive cluster catalogue by Caballero (2008c) .
The ALFOSC spectrum and the spectral energy distribution strenghten the evidence of Mayrit 358154 having a circum(sub)stellar disc. The flux excess at the [8.0] passband is clear, although the spectral energy distribution seems to drop again at redder wavelengths (our upper limit at the [24] passband is still restricting). The distribution has a peculiar feature at the H band (Mayrit 633105 should be brighter at 1.6 µm) whose true origin we fail to ascertain; the feature is significative and cannot be explained by photometric error. The Hα emission is even larger than for the previous objects (EW(Hα) = -190±20 Å) and we could identify the [O i], [S ii], and [N ii] forbidden emission lines in the studied wavelength interval. The derived spectral type, M5±1, is consistent with Mayrit 358154 being a highmass brown dwarf in σ Orionis (the earlier brown dwarf candidates known to date in the cluster have M5.5 spectral types). Although it lies on the substellar domain, Mayrit 358154 displays most of the phenomena observed in classical T Tauri stars.
Background galaxies
UCM0537-0227 was the faintest new σ Orionis photometric member candidate in the Mayrit catalogue of Caballero (2008c) . He gave the DENIS i and 2MASS JHK s magnitudes for the object, from where one could derive a mass in the middle of the brown dwarf domain, if it belonged to the cluster. He also noticed that UCM0537-0227 possibly has an extended, nonstellar point spread function. Its extremely red 2MASS (J − K s = 2.34±0.11 mag) and IRAC/Spitzer colours measured by Caballero et al. (2008) made us to obtain spectroscopy of it. The low-resolution optical spectrum (top panel of Fig. 3 ) and the spectral energy distribution of UCM0537-0227 correspond to an emission-line, star-forming galaxy at a spectroscopic redshift z sp = 0.1009 ± 0.0002 with strong PAH features and a moderate star formation rate.
UCM0536-0239 ([HHM2007] 668) and its odd spectral energy distribution from the I band to [8.0] was first identified by . Just afterwards, Hernández et al. (2007) measured its [24]-band magnitude and presented it as one of the very few class I object candidates in σ Orionis. Caballero (2007b) noticed that UCM0536-0239 (incorrectly named "Mayrit 111208" in his work) had quite blue I − J and extremely red J − K s colours for its faint magnitude (J = 16.14±0.10 mag) and found it to be an X-ray emitter detected with the ACIS and HRC-I instruments onboard Chandra. The (sub)stellar nature of UCM0536-0239 was put into question by Caballero (2008c) : he measured a possible extended point spread function in public optical images.
Finally, Skinner et al. (2008) measured the mean photon energy of UCM0536-0239 at E = 3.40 keV from ACIS/Chandra data, which is a quite high value for a normal star, but typical of active galactic nuclei. The ALFOSC spectrum (bottom panel of Fig. 3 ) and the spectral energy distribution of UCM0536-0239 favour its classification as a Type 1 obscured quasi-stellar object at z sp = 0.2362 ± 0.0005.
Summary
We obtained, compiled, and analyzed low-resolution spectroscopy (R ∼ 500), taken with ALFOSC at the Nordic Optical Telescope, and spectral energy distributions, covering from the optical V band to the mid-infrared MIPS/Spitzer [24] band, of nine selected sources towards the young σ Orionis cluster. They covered a very wide range in brightness, that was expected to be translated into a wide range in mass and spectral type. Of the nine optical spectra presented, six correspond to objects without previous spectroscopic observations. Two of the targets in our sample were identified as low redshift (z ≈ 0.10-0.24) galaxies with prominent emission-lines in the optical and large fluxes at 8-24 µm due to an active galactic nucleus (UCM0536-0239) and a burst of star formation (UCM0537-0227). Another one seemed to be a solar-like star in the field. Other five objects were classified as bona-fide cluster members with spectral types in the interval A2-6 to M4-6. We failed to detect spectroscopic features of youth in the remaining solar-like, cluster member candidate (Mayrit 968292).
Four of the five confirmed σ Orionis members display peculiar features in their optical spectra and energy distributions: The fifth cluster member, Mayrit 797272, is an X-ray flaring star without a disc. Besides, we also present three previuosly unknown mid-infrared sources without optical/near-infrared counterpart. The σ Orionis cluster still hides many astonishing surprises; simple low-resolution spectroscopy and analysis of spectral energy distributions are suitable tools for finding them.
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